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CENTRAL REFRI GERATI ON EQUI PMENT FOR Al R CONDI TI ONI NG
05/ 02

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.
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NOTE: This guide specification covers centra
refrigeration equipnent for built-up
air-condi tioni ng systens.
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NOTE: The followi ng information shall be shown on
the projects draw ngs:

1. Indicate size and | ocations of cooling tower
supports.

2. Locations of water treatnent tanks and contro
panel s.

3. Indicate size and routing of refrigerant safety
relief discharge piping. Consult ASHRAE 15 "Safety
Code for Mechanical Refrigeration.”

4. Indicate a cooling tower basin heating system
for cooling towers that will be required to operate
when outside tenperatures are bel ow freezing and the
heat generated through the refrigeration process
(with head pressures nmaintained) will be
insufficient to preclude freeze-ups. Either
electric immersion heaters or steamor hot water
coils may be used for supplenental heating.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

Conmment s and suggestion on this specification are
wel comre and should be directed to the technica
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proponent of the specification. A listing of _
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.

Brackets are used in the text to indicate designer
choi ces or locations where text nust be supplied by
t he desi gner.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

Al R- CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 740 (1998) Refrigerant Recovery/ Recycling
Equi pnent

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS, | NC. (ASHRAE)

ASHRAE 15 (1994; Errata 1994) Safety Code for
Mechani cal Refrigeration

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME BPVC SEC VI I | (1995; Addenda 1995, 1996, and 1997)
Boi |l er and Pressure Vessel Code: Section
VIl Pressure Vessels

ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code;
Section VIIl, Pressure Vessels Division 1

- Basic Coverage

ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications

| TALI AN ELECTROTECHNI CAL COW TTEE ( CEl)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A CEl Normis an Italian technical nornmative
for electrical systens recognized by Italian Law,
submitted by a private organi zation "Conitato

El ectrotecnico Italiano" for the Italian
territory, available in the Italian | anguage and
only in some cases in English

EE R R R I I I R I R I R I O I R I R R I R I R R R O

SECTI ON 15601 Page 2



CEl 64-8

(1998) Electrical installations of
bui | di ngs

| TALI AN LAWS AND NORMB (D. M) (LAW (CI RC.)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: Italian |laws and normatives are the

| egi sl ative regul ati ons and decrees issued by the
Italian governnment in the formof |aws, norns,
decrees, circulars, and letters. These Laws and
Decrees concur together with Norns and Standards
in formng the governing directives for
construction.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

CM 35
D.P.R 236
D.L. 475
D.P.R 412
D.L. 22
D.L. 372

24/ 03/ 73, Units for Air Conditioning,
Clarifications for the Norm Application
Crc. 68 of 25 Novenmber 1969 and n. 43 of
29 July, 1971

24/ 05/ 88, |nplenmentation of the
Instruction CEE n. 80/778 Regardi ng the
Quality of Water for Human Consunption, in
Accordance with Art. 15 of Law 16 Apri
1987, n. 183

4/ 12/ 92, I nplenentation of the

I nstructions 89/ 686/ CEE Regarding the
Legi sl ati ons of the Menber Countries
Rel ated to Individual Protection

26/ 08/ 93, Norns Regul ation for the Design
the Installation, the Qperation and

Mai nt enance of Thermal Plants in Buildings
for Energy Conservation in Accordance with
Art. 4 of Law 9/01/91 n. 10

5/ 02/ 97, Inplenentation of the

I nstructions 91/ 56/ CEE Concerni ng

Hazar dous Wastes 91/ 689/ CEE and 94/ 62/ CEE
Concer ni ng Packagi ng of Wastes

4/ 08/ 99, Inplenentation of Instructions
96/ 61/ CE Regardi ng Prevention and
I ntegrated Reduction of Pollution

| TALI AN NATI ONAL ASSOCI ATI ON FOR UNI FI CATI ON OF STANDARDS (UNI)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNl Normis a technical normative

recogni zed as ltalian Law, submitted by a private
organi zation "Ente Nazionale Italiano d

Uni ficazione" for Italy and is available only in
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the Italian |language. It is the National Standard.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

5339

6346

7181

7182

7183

8011/ FA

8724

8774/ FA-

(1969) Pipes, fittings and speci al
castings for gray cast iron pressure nain
lines - Centrifugally or vertically sand
cast socket and spigot pipes - Tass A

(1968) Bronze and brass castings -
Devi ati ons in dimensions w thout tolerance
i ndi cati on

(1973) Steel fornmed heads for wel ded
pressure vessels and boiler druns -
W t hout nmanhol e type

(1973) Steel fornmed heads for wel ded
pressure vessels and boiler druns - Wth
centre nmanhol e type

(1973) Steel fornmed heads for wel ded
pressure vessels and boiler druns - Wth
eccentric nmanhol e type

108 (1979/82) Refrigerating plants - Safety
requirenents

(1985) Water-cool ed refrigerant condensers
- Test nethods

1 (1985/89) Cooling towers - Testing

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)

(UNI EN 1SO) (UNI |SO)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNI EN, UNI ENV, CEl EN, UNI EN | SO or UN
ISOis a European Standard with a coi nci dent
Italian National Standard or Internationa
Standard. The two standards are identical, with
nost (but not all) EN s available in the English

| anguage and the UNI available only in the Italian
| anguage.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI

UNI

EN 255-3

EN 761

(1998) Air conditioners, liquid chilling
packages and heat punps with electrically
driven conpressors - Heating node - Part
3: Testing and requirenents for marking
for sanitary hot water units

(1996) Pl astics piping systens -

d ass-reinforced thernosetting plastics
(CGRP) pipes - Deternination of the creep
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1

UNI

UNI

UNI

UNI

UNI

UNI

.2

factor under dry conditions

EN 1092-2 (1999) Flanges and their joints - Crcul ar
flanges for pipes, valves, fittings and
accessories, PN designated - Part 2: Cast
iron flanges

EN |1 SO 3744 (1997) Acoustics - Deternination of sound
power |evels of noise sources using sound
pressure - Engineering nethod in an
essentially free field over a reflecting
pl ane

| SO 9227 (1993) Corrosion tests in artificial
at nospheres - Salt spray tests

EN 10020 (2001) Definition and classification of
grades of steel

EN 10240 (1999) Internal and/or external protective
coatings for steel tubes - Specification
for hot dip galvanized coatings applied in
automatic plants

EN 12055 (2002) Liquid chilling packages and heat
punps with electrically driven conpressors
- Cooling node - Definitions, testing and
requirenents

EN 60034-1 (1996) Rotating electric machines - Part
1: Rating and perfornmance

EN 60947-4-1 (1998) Low-vol tage swi tchgear and
control gear - Part 4: Contactors and
notor-starters - Section 1 -

El ectromechani cal contactors and
notor-starters

RELATED REQUI REMENTS

Section 15050, "Basic Mechanical Materials and Methods," applies to this
section with the additions and nodifications specified herein

4

SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE:

Submittals nmust be linmted to those necessary for
adequate quality control. The inportance of an item
in the project should be one of the primary factors
in determining if a subnmttal for the itemis
required.

A“G following a subnmittal itemindicates that the
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submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G
designation to indicate the approving authority.
Recommended codes for Arny projects are "RE" for

Resi dent Engi neer approval, "ED' for Engi neering
approval, and "AE" for Architect-Engi neer approval
Codes following the "G' typically are not used for
Navy projects.

Submittal itens not designated with a "G' are
considered as being for information only for Arny
projects and for Contractor Quality Control approva
for Navy projects.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Submit the following in accordance with Section 01330, "Subnitta
Procedures."

SD- 02 Shop Drawi ngs
Water chillers
Ai r-cool ed condensers, renote-type
Cool i ng towers, including supporting nenbers
Accessori es
SD- 03 Product Data
Water chillers
Conpressor units
Ai r-cool ed condensers, renote-type
Wat er - cool ed condensers, renote-type
Cool i ng towers
Cooling tower water treatnent systens, including chemcals
El ectric nmotors and starters

Accessori es
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SD- 06 Test Reports
Salt-spray tests
Start-up and initial operational tests
Wat er anal ysis
Fi el d-assenbl ed cooling towers perfornance tests

SD-07 Certificates
Cool i ng towers
Submit certification that performance of cooling towers will neet
contract requirenents, stating anbient air wet bulb tenperatures,
entering and | eaving water tenperatures, water flow rate, fan
power, and punp head at base of towers. Subnit certification and
curves show ng predicted perfornance.

SD- 08 Manufacturer's Instructions
Central refrigeration equipnent
Cool ing tower water treatnent systens

Chem cal s

Submit an Qccupational Safety and Health Act (OSHA) Materi al
Saf ety Data Sheet for chenicals provided.

SD-10 Operation and Mai ntenance Data
Water Chillers, Data Package 3
Conpressor units, Data Package 3
Ai r-cool ed condensers, renote-type, Data Package 3
Wat er - cool ed condensers, renote-type, Data Package 3
Cool i ng towers, Data Package 3
Cool ing tower water treatnent systens, Data Package 3
El ectric notors and starters, Data Package 3

Submit operation and nmi ntenance data in accordance with Section
01781, "Qperation and Mintenance Data."

SD-11 C oseout Submittals

Central refrigeration equipnent
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Submit text.
.5 QUALI TY ASSURANCE
.5.1 Modi fi cati ons of References

In the referenced publications, the advisory provisions shall be mandatory;
substitute the word "shall" for "should" or "it is recomended" wherever

t hey appear; reference to the "authority having jurisdiction" and "owner"
shall be interpreted to nean the Contracting Oficer

.5.2 Pressure Vessel s

Desi gn, fabrication, inspection, and testing of pressure vessels including
wat er si de and refrigerant side of condensers and |iquid coolers
(evaporators) shall be in accordance with ASVME BPVC SEC VII1I, UNI 7181, UN
7182, and UNI 7183.

.5.3 Per sonnel Protection

D.L. 475. Provide personnel protection fromnoving parts including fans,
pul | eys, chains, gears, and couplings. Hi gh tenperature nachi nery and
pi pi ng shall be guarded or covered with insulation

.5.4 El ectrical Systens
Wring and conponents shall conformto CEl 64-8.
.6  CENTRAL REFRI GERATI ON EQUI PMENT

Provi de manufacturer's instruction, including evacuati on and chargi ng
procedures. and posted operating instructions for each piece of
refrigeration equi pnent.

.7 REFRI GERANTS AND O LS

Dehydrate, purge, and charge refrigerant circuit with refrigerant and oi
at factory. Factory oil and refrigerant charge shall be full anount
required for operation; otherw se, a holding charge shall be furnished.
Fiel d charging, where only a holding charge is shipped, shall be
acconpl i shed wi t hout breaki ng pernmanent refrigerant connections. Furnish

one conplete charge of lubricating oil in sealed containers in addition to
that placed in system Chillers using R 11, R 12, R 113, R-114, R 115, or
R-500 as a refrigerant will not be permtted. Refrigerants shall be in

accordance with D.L. 372 and have an Ozone Depl etion Factor (ODF) of 0.05
or less. The ODF shall be in accordance with the "Mntreal Protocol On
Subst ances That Depl ete The Ozone Layer," Septenber 1987, sponsored by the
United Nations Environnment Programe.

. 8 COOLI NG TOAER WATER TREATMENT SYSTEM

Provide a water treatnent systemfor the cooling tower systemas indicated
on the drawi ngs and specified herein
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1.8.1 Suppl i er

The water treatnent chemi cal and service supplier shall be a recognized
speci al i st whose major business is in the field of water treatnent. The
supplier shall have been active in the field of industrial water treatnent
for at |least five years and shall have a fully staffed | aboratory,

devel opnent facility, service department, full-time technical service
representatives and area backup personnel

1.8.2 Chemi cal s

Provide, at no additional cost to the Ower, all chenicals required for
treating and and testing included water systens for one year of operation
The appropriate chemcals to be used will be determ ned by the anal ysis of
a water sanple taken fromthe building site by the water treatnent
supplier. Provide ingredients necessary to achieve the desired water
condi tions.

1.8.3 I nstructions

Instruct Oaner's personnel in the use and operation of each water treatnent
system including: Monitoring equipnent, feed equi pnment, preparation of
chem cal solutions, charging of the chemical solution reservoirs, proper
handl i ng of chem cals, and proper use of test kits, charts and | ogs.
Furni sh water test equi pnent and reagents in appropriate cases to verify
control paraneters.

PART 2 PRODUCTS
2.2 SOURCE MANUFACTURERS
2.2.1 Sel f- Cont ai ned Water Chillers

The foll owi ng nanufacturers provide self-contained water chillers that
generally conply with these specifications:

CARRI ER

Mat ozzo Franco

Via Lucrezia Romana, 65N
00043 Ci anpino - Roma
Tel : 06/7922821

Fax: 06/7922827

CLI VET S. p. a.

Via Canp Lonc, 25 - Zona Industriale
32030 Villapaiera di Feltre (BL) - Italy
Tel : 39-0439-3131

Fax 39-0439- 313300

DELCH

20058 Villasanta - M1 ano
Via Raffaello Sanzio, 9
Tel : 039.36.36.1
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MIA S.r. .

Via Artigianato, 2

35026 Conseive (PD) - Italy
Tel : 39-0-499597211

Fax: 39-0-499500620

RIELLO S.p. A
37045 Legnago (VR
Tel : 0442630111
Fax: 044222378

TRANE (Iltaly)

Via Enrico Ferm 21/33
20090 Assago (M I ano)
Tel : 02.457951

Fax: 02.4880170

YORK

Via Santa Maria in Canpo, 1/A
20040 Cavenago di Brianza - Ml ano
Tel : 02. 95335330

Fax: 02.95335336

. 2.2 Cool i ng Towers

The foll owi ng nanufacturers provide cooling towers that generally comply
wi th these specifications:

CLI VET S. p. a.

Via Canp Lonc, 25 - Zona Industriale
32030 Villapaiera di Feltre (BL) - Italy
Tel : 39-0439-3131

Fax 39-0439- 313300

COFIN S. p. A
00146 - Romm
Tel : 06/55.87. 641
Tel : 06/55/34.011
Fax: 06/55.93.012

MIA S.r. .

Via Artigianato, 2

35026 Conseive (PD) - Italy
Tel : 39-0-499597211

Fax: 39-0-499500620

.2 SELF- CONTAI NED WATER CHI LLERS

Provi de conpl ete, packaged water chillers, each mounted on a single

wel ded-steel base. Chillers shall be ready for operation after
installation and field testing. Equipnment shall operate within capacity
range and speed recomended by the manufacturer. Parts weighing 23 kg or
nore which nust be renoved for inspection, cleaning, or repair, such as
notors, gear boxes, cylinder heads, casing tops, condenser, and cool er
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2.

heads, shall have lifting eyes or lugs. Provide insulation for surfaces
subj ect to sweating including the liquid cooler, suction |line piping, water
boxes, econom zer, and cooling lines. Insulation shall conformto Section
15080, "Mechanical Insulation."

2.1 Centrifugal, Helical Rotary, Water-Cool ed

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Specify applicable ratio after consulting
current literature to ensure an energy-efficient
systemis provided. The ratios specified shal
permt unlinted conpetition anong at |east three
manuf act ur ers.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Base capacity and power ratings, at the conditions indicated and specifi ed,
on the test requirements of UNI EN 255-3. Power input shall not exceed
[ ] KWkW Il oad at full |oad capacity.

.2.1.1 Centrifugal Conpressors

Statically and dynami cally bal anced inmpellers, either direct or gear driven
by an electric notor. |Inpeller shafts shall be heat-treated all oy steel
Shaft main bearings shall be journal type with bronze or babitted liners or
al um nunmal | oy, one-piece insert type, or rolling elenent bearings with an
Anti-Friction Bearing Manufacturers Association L10 |life greater than

200, 000 hours. Casings of cast iron, alum num or steel plate shall have
split sections with gaskets which are bolted or clanped together
Lubrication systenms shall be forced-feed type. An oil pressure
differential cutout interlocked with the conpressor starter shall allow
conpressor to operate only when required oil pressure is provided. Provide
for lubrication of bearings and shaft seals prior to starting and on
stopping with or without electrical power supply. Speed reducing gears
shal | be designed to ensure self-alignnment, interchangeable parts, proper

[ ubrication and m ni num of unbal anced forces. Gear box bearings shall be
sl eeve type. Provide pressure lubrication with punp and cooler. Gear
cases shall be oiltight. Shaft extensions shall be provided with seals to
retain oil and exclude dust. Conpressors shall operate stably and for
indefinite periods of tinme at any stage of capacity reduction from 100 to
10 percent of full |oad capacity.

.2.1.2 Hel i cal Rotary Conpressors

Positive displacenment, oil-injected type, and driven by an electric notor.
Rotors shall be solid steel, Society of Autonobtive Engineers Grade 1141 or
1144. Shaft nmain bearings shall be either sleeve-design type with | eaded
bronze or steel-backed babbit; or frictionless bearing design, ball or
roller type. Housings and covers shall be high-grade, cast iron or

al um num pressure castings. Lubrication systens shall |ubricate rotors,
bearings, shaft seal as well as rotor sealing and cooling. Provide an oi
safety cutout interlocked with the conpressor starter to all ow conpressor
to operate only when oil systemis operational. Provide for lubrication of
bearings and shaft seals on shutdown with or w thout electrical power
supply. Conpressors shall operate stably and for indefinite periods of
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time at any stage of capacity reduction from 100 to 10 percent of full |oad
capacity.

2.2.1.3 Condenser s

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: The sel ection of the double-tube bundle is a
design function where a steady denand exists for |ow
grade rejected heat. Were this denand does not

exi st or where the heat recovery cannot be
justified, the single-tube bundle should be used.
When marine wat er boxes are requested by the
activity, use the second bracketed sentence and
delete the first bracketed sentence. |f not
requested, use the first bracketed sentence and

del ete the second bracketed sentence.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Shel | -and-tube construction shall permt tubes to be cleaned fromeach end
by renoving water box cover plates or head and ni ni mum anmount of water

pi ping.] [Shell-and-tube construction with water boxes having side nounted
pi pi ng connections and cover plates to permt tubes to be cleaned from each
end wi thout renoving connected piping.] Refrigerant side design pressure
shall comply with CM 35. Water side design pressure shall not be |ess
than 1034 kPa (gage). Tubes shall be fabricated of seanm ess copper tubing,
with plan or integral fins and shall be individually replaceable and rolled
or brazed into copper or steel tube sheets. Base performance on a water
velocity not |less than 0.91 nmeter per second (nm's) nor nore than 3.66 m's
and a fouling factor of 0.00075. Condensers shall be [single]

[ doubl e] -t ube bundl e type.

2.2.1.4 Li qui d Cool ers (Evaporators)

Renovabl e copper tube, bundle type constructed of seanl ess copper tubing
rolled or brazed into copper or steel tube sheets with baffles and tube
supports of copper; or liquid cooler shall be fabricated of seam ess copper
tubing, plain or with integral fins, individually replaceable and rolled or
brazed into copper or steel tube sheets with tube supports of copper or
steel plate. Refrigerant side design pressure shall comply with CM 35.
Wat er side design pressure shall not be | ess than 1034 kPa (gage). Liquid
cooler feed control shall feed liquid cooler at all |evels of capacity from
100 percent down to mininmumrequired operating | evel. Base perfornmance on
a water side velocity not less than 0.91 m's nor nore than 3.66 nm's, and
fouling factor of 0.00025.

2.2.1.5 Purge Systens

If chiller operates at refrigerant pressures bel ow 101. 34 kpa(gage),
provi de a purge system and connect to main refrigeration system Purge
systens shall automatically renove air, water vapor, and noncondensabl e
gases fromrefrigerati on system and condense, separate, and return to
systemrefrigerant present. Provide an oil separator, if required by

manuf acturer. Purge systens shall provide a warning to signal operator at
occurrence of excessive purging, indicating abnormal air |eakage into unit.
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Purge systens shall not discharge to occupied areas, or create a potentia
hazard to personnel

2.2.1.6 Evacuation or Punp-Qut Systens

When a positive refrigerant is used and basic chiller unit will not permt
punpdown storage and isolation of entire charge within basic unit, provide
a manual ly started and stopped evacuation or punp-out system consisting of
a condensing unit and a receiver of sufficient capacity to store entire
refrigerant charge of largest water-chilling systemor unit. Wen designed
to permt punpdown of entire refrigerant charge and isolation of entire
refrigerant charge within basic unit, a separate evacuation or punp-out
shall not be required. Receivers shall be provided with rupture nenbers
and dual relief valves, piping, and controls so that the evacuation or
punp-out system nmay be provided without tenporary piping or wring.

2.2.1.7 Controls, Control Panels, and Gages

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Specify required tine delay for type and size
of unit after consulting current literature.

EE R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Include sentence in brackets if centrifuga
chillers are specified.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

Provi de an autonatic capacity-reduction systemfor stable operation from
100 to 10 percent of full load capacity. Provide nodul ating, chilled-water
controls with adjustable throttling range, a nmeans of calibration, and a
nmeans of adjusting chilled-water tenperature control point. Provide a tine
del ay of not less than | ] mnutes to prevent conpressor restart when a
conpressor is shut down by the operating controls. Provide a denand
l[imter to minimze anperage draw. [Provide controls to restart chiller
automatically if power is interrupted for three seconds or less.] Provide
a control panel conplete with conpressor operating control, start-stop
switch, and the foll owi ng gages and protective devices:
a. (ages:
(1) Evaporator pressure
(2) Condenser pressure
(3) QI punp pressure
(4) Elapsed running tine neter
b. Protection Devices Wth Manual Reset:

(1) Low oil tenperature | ockout

(2) Low refrigerant tenperature cutout
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(3) Low tenperature chilled-water or refrigerant cutout
(4) High-pressure cutout

(5) Low oil pressure cutout or low oil flow cutout

(6) High oil or bearing tenperature cutout

(7) High notor w nding tenperature cutout

(8) Conpressor notor overload cutout

(9) Lowchilled water flow cutout

(10) Low condenser water flow cutout

2.2.1.8 Si gnal Lights

Provide signal lights or other visual "failed" indications for specified
protective devices. Provide a mninmm 100 mm alarmbell and alarmcircuit
to actuate the bell in event of nachine cutout on protective devices except

when | ow pressure cutout is used as an operating control
2.2.1.9 El ectric Motors and Starters

Provi de pol yphase, induction electric nmotors conformng to CEl EN 60034-1
Provide notors suitable for use with the indicated electrical power
characteristics and the type of starter provided. Provide reduced voltage,
closed-transition type notor starter conformng to CEl EN 60947-4-1
Provi de phase failure, phase reversal, over voltage and under voltage
protection.

2.2.2 Reci procating, Helical Rotary, Scroll, Air-Cooled

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Specify applicable ratio after consulting
current literature to ensure an energy-efficient
systemis provided. The ratios specified shal
permt unlinted conpetition anong at |east three
manuf act ur ers.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

Base capacity and power ratings, at the conditions indicated and specifi ed,
on the test requirements of UNI EN 255-3. Power input shall not exceed

[ ] KWkWIload at full load capacity. For multiconpressor units, not

| ess than two i ndependent refrigerant circuits shall be provided. Chillers
shal | be capabl e of operating at partial-load conditions w thout increased
vi bration over normal vibration at full |oad operation, and shall be
capabl e of continuous operation down to m ni mum capacity.

2.2.2.1 Casi ngs

Al umi num not | ess than one mmin nominal thickness or steel not lighter
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than 1.31 mmin nomnal thickness. Provide condensers having horizonta
air discharge with discharge baffles to direct air upward, constructed of
sanme material and thickness as casing. Provide wire screens or |ouvers
over exposed condenser coil fins not protected by casing.

.2.2.2 Reci procati ng Conpressors

Provide with forced-feed |ubrication, crankcase heater, hot-gas muffler and
suction strainer. Cylinder unloading devices shall be unl oaded when
conpressor starts. Piston speed for open conpressors shall not exceed
reconmendati ons of manufacturer or 5.1 m's, whichever is |ess.

.2.2.3 Hel i cal Rotary Conpressors

Positive displacenment, oil injected type, and driven by an electric notor.
Rotors shall be solid steel, Society of Autonbtive Engineers Gade 1141 or
1144. Shaft nmain bearings shall be either sleeve-design type with | eaded
bronze or steel-backed babbit; or frictionless bearing design, ball or
roller type. Housings and covers shall be high-grade cast-iron pressure
castings. Lubrication systens shall lubricate rotors, bearings, shaft sea
as well as rotor sealing and cooling. Provide an oil safety cutout
interlocked with the conpressor starter to all ow conpressor to operate only
when oil managenment systemis operational. Provide for lubrication of
bearings and shaft seals on shutdown with or w thout electric power supply.

.2.2. 4 Scrol | Conpressors

Thr ee-di mensi onal , conpliant, hernmetically seal ed design. Conpressors
shal |l be nobunted on vibration isolators. Rotating parts shall be factory
bal anced. Main bearings shall be rolling-elenent type. Lubrication
systenms shall be centrifugal punmp type including oil level sight glass and
oi | charging val ve

2.2.2.5 Condenser Coils

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Research project |ocation conditions to
determ ne the environmental effects on finned tube
coils. The research should include a survey of
existing simlar equipnent. Prepare project

speci fications based on the concl usions of the
research. Consideration should be given to the

foll owi ng conbi nati ons based on past experience of
these naterials in dealing with the lIocal conditions.

1. Copper tube and al um num fins, coated

2. Copper tube and copper fins, coated

3. Alum num tube and al um num fins, coated
4. Al um num tube and al umi num fins, uncoated

5. Copper tube and copper fins, uncoated
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6. Copper tube and alum num fins, uncoated.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Ext ended-surface fin-and-tube type. Condenser coils shall be constructed
of [copper tubes and al um num fins] [copper tubes and copper fins]

[al umi num tubes and alumi numfins]. Fins shall be hydraulically or
nmechani cal | y bonded to tubes and installed in a nmetal casing. Coils shal
be circuited and sized for a mninmumof mnus 15 degrees C subcooling and
full punpdown capacity. [Provide a coating as specified in the paragraph
entitled "Coatings for Finned Tube Coils." Coils to be coated shall be
part of the manufacturer's standard product for the capacities and ratings
i ndi cated and specified. Fins shall be plate type.]

2.2.2.6 Fans

Statically and dynami cally bal anced. For V-belt drive fans, provide
adj ust abl e sheaves. Provide fans with vibration isolation devices to
m nim ze vibration transm ssion

2.2.2.7 Li qui d Cool ers (Evaporators)

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: |Insert wi nter design tenperature that the
equi pnent will be subjected to.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Tubes shall be seam ess copper. Refrigerant side design pressure shal
conply with CM 35. Water side design pressure shall not be less than

1034 kPa (gage). On direct-expansion units, each refrigerant circuit shal
be conplete with liquid sol enoid val ve and expansi on devi ce capabl e of

nodul ating to mninumcapacity. For the water side of liquid cooler, the
performance shall be based on a water velocity ranging from0.91 to 3.66 nis
with a fouling factor of 0.00025. Cooler shall be provided with an

el ectrical heating cable for freeze-up protection to [__ ] degrees C

anbi ent .

2.2.2.8 Controls, Control Panels, and Gages

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Specify required tine delay for type and size
of unit after consulting current literature.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Specify |owest percent of full capacity
required. Check for availability before inserting
nunmber in bl ank.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Insert wi nter design tenperature that the
equi pnent will be subjected to.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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CEl 64-8. Provide a control panel fitted with a di scharge pressure gage,
suction pressure gage, separate high pressure cutout with nmanual reset,
separate | ow pressure cutout, |ow water tenperature cutout w th nmanual
reset, conpressor operating control, and manual off-auto switch. Provide
oi |l pressure gage and |l owoil-pressure cutout switch with manual reset for
chillers with positive displacenment type oil punps. Provide signal lights
or other visual "failed" indications for high pressure, |ow pressure, and
oil pressure protection devices. Milticonpressor units shall be provided
with a lead/lag selector switch. Provide a tinmer to prevent conpressors
fromshort cycling whenever stopped by safety controls. Tine delay shal

be not less than | ] mnutes. A punpdown cycle of the nonrecycling
start type shall be provided for each conpressor 70 kWor larger. Provide
a mninmm 100 mm al arm bell and alarmbell circuit to actuate bell in event
of machi ne cutout on protective devices, except when | ow pressure cutout is
used as an operating control. Provide systemcapacity control to adjust
chiller output to a mninmmof | ] percent of full |oad capacity

wi t hout cycling operating conmpressor and to automatically recycle system on
power interruption. Provide start-up and head pressure controls to all ow
for systemoperation at all anbient tenperatures down to | ] degrees C

.2.2.9 El ectric Motors and Starters

Provi de induction electrical motors conformng to CEl EN 60034-1. Fan

not or bearings shall be permanently |ubricated. Conpressor starters shal

be [across-the-line magnetic] [reduced-voltage] type conform ng with CEl EN
60947-4-1. Provide phase failure, over voltage and | ow voltage protection

. 2.3 Reci procating, Helical Rotary, Scroll, Water-Cooled

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Specify applicable ratio after consulting
current literature to ensure an energy-efficient
systemis provided. The ratios specified shal
permt unlinmted conpetition anong at | east three
manuf act ur ers.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

UNI 8724. Base capacity and power ratings, at the conditions indicated and
specified, on the test requirenents of UNl 8724. Power input shall not
exceed [ ] KWkWIload at full |oad capacity. For multiconpressor

units, not |less than two i ndependent refrigerant circuits shall be
provided. Chillers shall operate at partial-load conditions wthout

i ncreased vi bration over nornmal vibration at full-1load, and shall be
capabl e of continuous operation down to m ni mum capacity.

.2.3.1 Reci procati ng Conpressors

Provide with forced-feed |ubrication, crankcase heater, hot-gas nmuffler,
and suction strainer. Cylinder unloading devices shall be unl oaded when
conpressor starts. Piston speed for open conpressor shall not exceed
reconmendati ons of manufacturer or 5 nml's, whichever is |ess.

2.2.3.2 Hel i cal Rotary Conpressors
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Shal | be positive displacenent, oil-injected type, and driven by an
electric notor. Rotors shall be solid steel, Society of Autonotive

Engi neers Grade 1141 or 1144. Shaft main bearings shall be either

sl eeve-design type with | eaded bronze or steel-backed babbit; or
frictionless bearing design, ball or roller type. Housings and covers
shal | be high-grade, cast-iron or alum num pressure castings. Lubrication
system shall lubricate rotors, bearings, shaft seal as well as rotor
sealing and cooling. Provide an oil safety cutout interlocked with the
conpressor starter to allow conpressor to operate only when the oil system
is operational. Provide for lubrication of bearings and shaft seals on
shutdown with or without electrical power supply.

2.2.3.3 Scrol | Conpressors

Thr ee-di mensi onal , conpliant, hernmetically seal ed design. Conpressors
shal |l be nobunted on vibration isolators. Rotating parts shall be factory
bal anced. Main bearings shall be rolling-elenent type. Lubrication
systenms shall be centrifugal punp type including oil |evel sight glass and
oi | charging val ve

2.2.3.4 Condenser s

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The sel ection of the double-tube bundle is a
design function where a steady denand exists for |ow
grade rejected heat. Were this denand does not
exi st or where the heat recovery cannot be
justified, the single-tube bundle should be used.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

Wat er - cool ed condensers shall have shell-and-tube construction, permtting
tubes to be cleaned fromeach end by renmoving water box cover plates or
head and a m ni num anount of water piping. Refrigerant side design
pressure shall comply with CM 35. Water side design pressure shall not
be | ess than 1034 kPa (gage). Tubes shall be fabricated of seamnl ess copper
tubing, plan or with integral fins, and shall be individually replaceable
and rolled or brazed into copper or steel tube sheets. Base perfornmance on
a water velocity not less than 0.91 nis nor nore than 3.66 nis and a
fouling factor of 0.00075. Condenser shall be [single] [double]-tube
bundl e type.

2.2.3.5 Li qui d Cool ers (Evaporators)

Tubes shall be seam ess copper. On direct-expansion-type units, each
refrigerant circuit shall be conplete with liquid solenoid val ve and
expansi on devi ce capabl e of nbdulating to mninumcapacity. For the water
side of liquid cooler, performance shall be based on a water velocity not
less than 0.91 mis nor nore than 3.66 ms and a fouling factor of 0.00025.

2.2.3.6 Controls, Control Panels, and Gages

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: Specify required tine delay for type and size
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of unit after consulting current literature.

EE R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: Specify |owest percent of full capacity
required. Check for availability before inserting
nunmber in bl ank.

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

Provide a control panel fitted with a discharge pressure gage, suction
pressure gage, separate high pressure cutout with nmanual reset, separate

| ow pressure cutout, |ow water tenperature cutout with manual reset,
conpressor operating control, and nmanual off-auto switch. Provide oi
pressure gage and | ow oil -pressure cutout switch with manual reset for
chillers with positive displacenment type oil punps. Provide signal lights
or other visual "failed" indications for high pressure, |ow pressure, and
oil pressure protection devices. Milticonpressor units shall be provided
with a lead/lag selector switch. Provide a tinmer to prevent conpressors
fromshort cycling whenever stopped by safety controls. Tine delay shal

be not less than | ] mnutes. A punpdown cycle of the nonrecycling
start type shall be provided for each conpressor 70 kWor larger. Provide
a mninmm 100 mm al arm bell and alarmbell circuit to actuate bell in event
of machi ne cutout on protective devices, except when | ow pressure cutout is
used as an operating control. Provide systemcapacity control to adjust
chiller output to a mnimmof | ] percent of full |oad capacity

wi t hout cycling operating conpressor and to automatically recycle system on
power interruption. Provide start-up and head pressure controls to all ow
for systemoperation at all anbient tenperatures down to | ] degrees C

.2.3.7 Mbtors and Starters

Provide [across-the-line magnetic] [reduced voltage] type notor starters
conformng with CElI 64-8. Provide phase failure, over voltage and | ow
vol tage protection. Provide induction electric notors conformng with CE
EN 60034-1

. 2.4 Absorption Chillers[/Heaters]

Absorption chiller[/heater] shall be designed, constructed, tested, and
rated in accordance with UNI 8724 and shall neet the requirements of UNI EN
255-3. Unit shall be capable of operating automatically and conti nuously
bet ween 10 percent and 100 percent of full load. Unit shall include:

1. Absorber

2. Condenser

3. Evaporator

4. Generator - |ow stage generator for single-effect units and | ow and
hi gh stage generator for doubl e-effect units

5. Sol ution heat exchangers
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6. Punps for solution and refrigeration recirculation
7. Controls
a. Low tenperature cut-out

b. Provisions for interlocks to prevent or stop operation of the
chill er package upon failure of chilled water flow

c. Means for electrically protecting punp notors included in the
package agai nst thernal overload

d. Chilled water[/heating] tenperature controller
e. Instrument pane

[f. Burner controls and [gas] [oil] train safeties per UNI 8011/ FA 108
]

8. Anticrystallization or automatic decrystallization equi pment
9. M scel |l aneous

a. Absorbent charge

b. Means for renoving non-condensables fromthe chiller

c. Interconnecting piping, base and supports

d. Installations and operating instructions

e. Nanepl ate

2.2.4.1 Capacity Criteria

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: The following is a list of appropriate
mninmumfull load ratings to be used for units
covered by UNI 8724. These val ues or hi gher val ues
will be entered into the specification where

i ndi cated, and pl aced on the drawi ngs. The designer
shoul d contact manufacturers to determine what is
avai | abl e before specifying val ues.

Full Load COP Heating Efficiency
Direct Fired, Double Effect 0.97 80 percent
Indirect Fired, Single Effect 0. 65

Indirect Fired, Double Effect 1.20

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

Unit shall have a m ni num Coefficient of Perfornance (COP) of | ] at

SECTI ON 15601 Page 20



full load rating in accordance with UNI 8724. Unit shall have a mni num
[IIntegrated Part Load Value (IPLV)] [Application Part Load Value (APLV)] of
[ ] COP in accordance with UNI 8724,

2.2.4.2 Absor ber, Evaporator, Condenser, & Generator

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: Al though a double effect absorption water
chiller[/heater] costs nore, than a single effect
absorption water chiller an engi neering economic
study made in accordance with Life Cycle Costing
techni que may indicate substantial savings in
energy, resulting in the lower cost alternative over
the projected useful life of the facility. Wen
this determination is nade, the itemwthin the
brackets will be used, provided the cost of the
project can be kept within the alloted funds. The
use of double effect absorption will be considered
i f high pressure steam (or hot water) is avail able.
No new heat generating plant will be constructed to
serve the double effect units; this restriction is
the sane as currently in effect for ordinary

absorption units. |If steamor hot water is not
available, a direct fired absorption
chiller[/heater] nmay be installed. |If hot water is

required, a Life Cycle Cost analysis shall be
perforned to deternine if a direct fired absorption
chiller/heater is nore econom cal than a separate
chiller and boiler. The inapplicable pressure
dependi ng, upon steamor hot water, will be del eted

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

The absorber, evaporator, condenser, and generator shall conmply with the
requirenents of CM 35. The absorption unit shall be of the
shel | -and-tube type construction. The absorber, evaporator, and condenser
shal |l be suitable for not less than [1,000] [1,700] kPa waterside working
pressure. The generator shall have a heating nediumof [steam [hot water]
and have a suitable working pressure of [1,000] [1,700] kPa. The
absorption unit may be enclosed in one or two shells with renpvabl e wat er
boxes or heads. Condenser tubes shall be copper or copper-nickel
CGenerator tubes shall be copper-nickel. Absorber and evaporator tubes
shal | be either copper or copper-nickel. Tube ends shall be rolled into or
silver brazed to tube sheets. Al copper or copper-nickel tubes shall be
seanm ess and be in accordance with CM 35. The liquid cooler, within he
evaporator, shall be seam ess and be in accordance with CM 35. The
liquid cooler, within the evaporator, shall be designed, constructed,
tested, and certified in accordance with UNI 7181, UNI 7182, and UNI 7183.
[ For double effect absorption chiller[/heaters], first stage concentrator
tubes shall be titaniumand the steamcircuit shall conply with UNI EN 255-3.
The header for the double effect unit shall be designed for a steam
wor ki ng pressure of 1,000 kPa and factory tested at 150 percent of design
wor ki ng pressure. Double effect absorption chillers[/heaters] shall be
equi pped with capacity nodul ation to control solution flow entering and
| eaving the first stage concentrator.]
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2.2.4.3 Tube Bundl es

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: The sel ection of the double-tube bundle is a
design function where a steady denand exists for |ow
grade rejected heat. Were this denand does not

exi st or where the heat recovery cannot be
justified, the single-tube bundle should be used.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Provi de sufficient clearance between tubes and an adequate nunber of
support sheets, with tubes fitted in the sheets, to prevent chafing of
tubes or crevice corrosion due to uneven tube expansion, vibration, or

pul sation. Holes in tube sheets shall not have sharp corners. Each tube
shal | be renovable, in one piece, through holes individually provided for
it in tube and support sheets. Water velocities through cool er, condenser
and absorber tubes shall range fromless than 0.91 to 3.66 m's. Condenser
shal |l be [single] [double]-tube bundle type.

2.2.4.4 Heads

Provi de renovabl e, wel ded-steel or cast-iron heads for external steam and
wat er connections to pernit access to tubes for inspection and cl eaning.
Desi gn and test water spaces for a working pressure of not |ess than 1034
kPa (gage). Water spaces shall be tested at a pressure of not |ess than
1.5 tinmes the working pressure.

2.2.4.5 Purge System

Provide chiller with an automatically or nmanually controlled purge system
consisting of a notor driven, jet type, or viscosity type, high vacuum punp
with separators, pipe connections, and controls. Provide positive
protection against return air to unit when evacuator is not in operation

2.2.4.6 Crystallization

Provide for automatic decrystallization or anti-crystallization, in
accordance with manufacturer's standard. |f decrystallization is used,
provi de and arrange for supplenmental heating elenents if required for
aut onati c operation.

2.2.4.7 Refri gerant and Absorber
Absorber unit shall be fully charged with water and a nontoxic absorber
after installation. Refrigerant and inhibitors shall not generate filns
t hat woul d reduce machine efficiency by coating tubes. The corrosion
i nhi bitor shall not cause the solution to be classified as hazardous waste
under D.L. 22.

2.2.4.8 Absorption Unit Punps

Punps as required, but not including chilled-water and condenser-wat er
punps, shall be provided as part of the liquid chilling plant and be
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2.

factory mounted. Punps shall be hernetic type provided with suction and
di scharge stop val ves, when required by the manufacturer, and be conplete
with piping, fittings, and other required devices. WMagnetic
across-the-line starter with overhead protection shall be provided in the
control panel for each punp.

.2.4.9 Cl eani ng Brushes

Furnish chiller with two brushes, having jointed rods, suitable for
cl eani ng evaporator and condenser tubes.

.2.4.10 Chargi ng and Testing

Unl ess fully assenbl ed, tested, evacuated, and charged at factory,
conponents shall be dried and sealed to prevent corrosion of interna
surfaces prior to field assenbly. Assenble, test, evacuate, and charge
units under supervision of manufacturer's representative. Periodic tests
shall be readily nade on the concentration of the inhibitor and Iithium
brom de solution with a field test kit furni shed by nanufacturer, or as
recomended by nanuf act urer

3 SPLI T- SYSTEM WATER CHI LLERS, REMOTE CONDENSER

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Specify applicable ratio after consulting
current literature to ensure an energy-efficient
systemis provided. The ratios specified shal
permt unlinmted conpetition anong at | east three
manuf act ur ers.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

UNI EN 12055. Base capacity and power ratings, at the conditions indicated
and specified, on the test requirenents of UNI EN 12055. Power input shal
not exceed | ] KWkWIload at full |oad capacity. For multiconpressor
units, not |less than two i ndependent refrigerant circuits shall be
provided. Chillers shall operate at partial |oad conditions wthout

i ncreased vi bration over normal vibration at full |oad, and shall be
capabl e of continuous operation down to mninumcapacity. Provide

i nsulation for surfaces subject to sweating including the Iiquid cooler
suction line piping, water boxes, econom zer, and cooling lines. Insulation
shall conformto Section 15080, "Mechanical |nsulation."”

. 3.1 Reci procati ng Conpressors

Provide with forced feed |ubrication, crankcase heater, hot-gas nuffler,
and suction strainer. Cylinder-unloading devices shall be unl oaded when
conpressor starts. Piston speed for open conpressor shall not exceed
reconmendati ons of manufacturer or 5 nml's, whichever is |ess.

. 3.2 Hel i cal Rotary Conpressors

Positive displacenment, oil-injected type, and driven by an electric notor.
Rotors shall be solid steel, in accordance with UNI EN 10020. Shaft main
bearings shall be either sleeve-design type with | eaded bronze or

SECTI ON 15601 Page 23



st eel - backed babbit; or frictionless bearing design, ball or roller type.
Housi ngs and covers shall be high-grade, cast-iron or al um num pressure
castings. Lubrication systemshall lubricate rotors, bearings, shaft sea
as well as rotor sealing and cooling. Provide an oil safety cutout
interlocked with the conpressor starter to all ow conpressor to operate only
when the oil systemis operational. Provide for lubrication of bearings
and shaft seals on shutdown with or wthout electrical power supply.

.3.3 Scrol | Conpressors

Thr ee-di mensi onal , conpliant, hernmetically seal ed design. Conpressors
shal |l be nobunted on vibration isolators. Rotating parts shall be factory
bal anced. Main bearings shall be rolling-elenment type. Lubrication
systenms shall be centrifugal punp type including oil |evel sight glass and
oi | charging val ve

.3.4 Li qui d Cool ers (Evaporators)

Tubes shall be seam ess copper. On direct-expansion-type units, each
refrigerant circuit shall be conplete with liquid solenoid val ve and
expansi on devi ce capabl e of nobdulating to mninumcapacity. For the water
side of liquid cooler, performance shall be based on a water velocity not
less than 0.91 m's and not nore than 3.66 nls and a fouling factor of

0. 00025.

.3.5 Controls, Control Panels, and Gages

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Specify required tine delay for type and size
of unit after consulting current literature.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Specify |owest percent of full capacity
required. Check for availability before inserting
nunmber in bl ank.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Provide a control panel fitted with a discharge pressure gage, suction
pressure gage, separate high pressure cutout with nmanual reset, separate

| ow pressure cutout, |ow water tenperature cutout with manual reset,
conpressor operating control, and nmanual off-auto switch. Provide oi
pressure gage and | owoil -pressure cutout switch with manual reset for
chillers with positive displacenment type oil punps. Provide signal lights
or other visual "failed" indications for high pressure, |ow pressure, and
oil pressure protection devices. Milticonpressor units shall be provided
with a lead/lag selector switch. Provide a tinmer to prevent conpressors
fromshort cycling whenever stopped by safety controls. Tine delay shal

be not less than | ] mnutes. Punpdown cycle of the nonrecycling start
type shall be provided for each conmpressor 70 kWor larger. Provide a

m ni mrum 100 nm al arm bell and alarmbell circuit to actuate bell in event
of machi ne cutout on protective devices, except when | ow pressure cutout is
used as an operating control. Provide systemcapacity control to adjust
chiller output to a mninmmof | ] percent of full |oad capacity
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wi t hout cycling operating conmpressor and to automatically recycle system on
power interruption. Provide start-up and head pressure controls to all ow
for systemoperation at all anbient tenperatures down to | ] degrees C

.3.6 Motors and Starters

Provide [across-the-line magnetic] [reduced voltage] type notor starters
conformng with CEl EN 60947-4-1. Provide phase failure, over voltage and
| ow vol tage protection. Provide induction electric notors conforning with
CEl EN 60034-1

.3.7 Factory Chargi ng

Dehydrate, purge, and charge refrigerant circuit with refrigerant and oi
at factory. Factory oil and refrigerant charge shall be full anount
required for operation, if withinlimts permtted by the Departnent of
Transportation; otherw se, a holding charge shall be furnished. Field
chargi ng, where only a holding charge is shipped, shall be acconplished
wi t hout breaki ng permanent refrigerant connections.

.4 COVPRESSOR UNI TS

UNI EN 12055. Provide factory-assenbl ed conpressor units driven by
electric notors. Provide with valves, refrigerant piping, instrunents and
controls. Provide standard equi prent, optional equi pnment, and accessories
specified in UNl EN 12055. Entire unit shall be nounted on a wel ded stee
base. Provide initial charge of refrigerant grade |ubricating oil
Conpressors shall operate at partial |oad conditions without increase in

vi bration over that normally experienced at full |oad; and shall be capable
of continuous operation down to | owest step of unloading as specified.

4.1 Reci procati ng Conpressors

Conpressors shall have integrally cast housing of close-grained iron with
oil-level bull's eye, cast cylinder heads, cast-alum numor forged-stee
connecting rods, and cast-iron or forged-steel crankshaft. Main bearings
shal | be sleeve-insert type. Provide forced-feed, positive-displacenent
type lubrication systens with oil strainer and reversible oil punp. Shaft
seal s in open-type units shall be mechanical type. Suction and di scharge
val ves shall be flange connected, wench operated, rising stem wth cap
Rotating parts shall be factory statically and dynam cally bal anced.
Provi de crankcase oil heaters and controls. Piston speed for open-type
conpressors shall not exceed manufacturer's recomendation or 5 nis,

whi chever is less. Provide a hot-gas muffler

. 4.2 Hel i cal Rotary Conpressors

Positive displacement, oil-injected and driven by an electric notor. Rotors
shall be solid steel, UNI EN 10020. Shaft nain bearings shall be either

sl eeve-design type with | eaded bronze or steel -backed babbit; or
frictionless bearing design, ball or roller type. Housing and covers shal
be hi gh-grade, cast-iron or alum num pressure castings. Lubrication system
shall lubricate rotors, bearings, shaft seal as well as rotor sealing and
cooling. Provide an oil safety cutout interlocked with the conpressor
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starter to allow conpressor to operate only when the oil systemis
operational. Provide for lubrication of bearings and shaft seals on
shutdown with or without electrical power supply.

2.4.3 Scrol | Conpressors

Thr ee-di mensi onal , conpliant, hernmetically seal ed design. Conpressors
shal |l be nobunted on vibration isolators. Rotating parts shall be factory
bal anced. Main bearings shall be rolling-elenent type. Lubrication
systems shall be centrifugal punmp type including oil |evel sight glass and
oi | charging val ve

2.4.4 Controls

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Specify |owest percent of full capacity
required. Check for availability before inserting
nunmber in bl ank.

EE R R R R R R R R R R R R R R R R R R R R R R R I

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Specify required tine delay for type and size
of unit after consulting current literature.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Provide a control panel fitted with a discharge pressure gage, suction
pressure gage, separate high pressure cutout with nmanual reset, separate

| ow pressure cutout, conpressor operating control, and nmanual off-auto
switch. Provide oil pressure gage and |lowoil-pressure cutout switch with
manual reset for conpressors with positive displacenment type oil punps.
Provide signal lights or other visual "failed" indications for high
pressure, |ow pressure, and oil pressure protection devices.

Mul ti conpressor units shall be provided with a |ead/lag selector switch
Provide a timer to prevent conpressors from short cycling whenever stopped
by safety controls. Tine delay shall be not |ess than | ] mnutes. A
punpdown cycle of the nonrecycling start type shall be provided for
conpressors 70 kWor larger. Provide a mninmm 100 nmm alarmbell and al arm
bell circuit to actuate bell in event of nmachine cutout on protective

devi ces, except when | ow pressure cutout is used as an operating control
Provi de system capacity control to adjust output to a m nimumof [ ]
percent of full |oad capacity wi thout cycling operating conpressor and to
automatically recycle systemon power interruption

2.4.5 El ectric Motors and Starters
Provi de pol yphase induction notors conform ng to CEl EN 60034-1. Provide
[across-the-line magnetic] [reduced voltage] notor starters conforming to
CEl EN 60947-4-1. Provide phase failure, over voltage and under voltage
protection.

2.5 AR COOLED CONDENSERS, REMOTE- TYPE
Fact ory-assenbl ed, design-tested, and rated in conformance with C M 35.

Condensers shall be ready for operation after installation and field
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testing.
2.5.1 Condenser Casi ngs

Al umi num not | ess than one mmin nonminal thickness or steel not lighter
than 1.31 mmin nomnal thickness. Provide condensers having horizonta
air discharge with discharge baffles to direct air upward, constructed of
sanme material and thickness as casing. Provide wire screens or |ouvers
over exposed condenser coil fins not protected by the casing.

2.5.2 Capacity and Cross-Pl ot

Si ze condensers for full capacity at 17 degree C tenperature difference

bet ween entering outside air and condensing refrigerant. Entering

dry-bul b, outside design air tenperature shall be based on | ] degrees C
For design conditions, submt a cross-plot of net refrigeration effect of

condenser agai nst net refrigeration effect of conpressor to establish net

refrigeration effect and conpatibility of equi pment furni shed. Subcooling

shall not be considered in determ ning conpressor and condenser capacities.

2.5.3 Condenser Coils

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Research project |ocation conditions to
determ ne the environnmental effects on finned tube
coils. The research should include a survey of
existing simlar equipnent. Prepare project

speci fications based on the concl usions of the
research. Consideration should be given to the

foll owi ng conbi nati ons based on past experience of
these naterials in dealing with the lIocal conditions.

1. Copper tube and al um num fins, coated

2. Copper tube and copper fins, coated

3. Alum num tube and al um num fins, coated
4. Al um num tube and al umi num fins, uncoated
5. Copper tube and copper fins, uncoated

6. Copper tube and alum num fins, uncoated.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Ext ended-surface fin-and-tube type. Condenser coils shall be constructed
of [copper tube and alum num fins] [copper tube and copper fins] [al um num
tube and alum numfins]. Fins shall be hydraulically or nmechanically
bonded to tubes and installed in a netal casing. Coils shall be circuited
and sized for a mninumof 3 degrees C subcooling and full punpdown
capacity. [Provide a coating as specified in the paragraph entitled
"Coatings for Finned Tube Coils." Coils to be coated shall be part of the
manuf acturer's standard product for the capacities and ratings indicated
and specified. Fins shall be the plate fin type.]
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2.

5.4 Fans

For V-belt drive fans, provide adjustable sheave. Fans shall be statically
and dynami cally bal anced. Provide fans with vibration isolation devices to
m nim ze vibration transm ssion

.5.5 El ectric Motors and Starters

Provi de pol yphase induction notors conformng to CEl EN 60034-1. Motor
bearings shall be permanently lubricated. Provide across-the-line magnetic
notor starters conformng with CEl EN 60947-4-1. Provide phase failure
over voltage and | ow vol tage protection

5.6 Condenser Controls

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Insert wi nter design tenperature that the
equi pnent will be subjected to.

EE R R R R R R R R R R R R R R R R R R R R R R R I

Provi de start-up and head pressure controls to allow for system operation
at all anbient tenperatures down to [ ] degrees C

.6 WATER- COOLED CONDENSERS, REMOTE- TYPE

Provi de shell-and-coil or shell-and-tube type constructed, tested, and
rated in accordance with UNI 8724. Refrigerant side design pressure shal
conply with CM 35. Water side design pressure shall be not less than
1034 kPa (gage).

.6.1 Shel | -and- Coi |l Condensers

Fabricate with seanl ess or wel ded steel shell and wel ded head. Water shal
flow through the coil which shall be nonferrous netal, plain or integra
finned, and arranged to drain conpletely. Coil joints shall be brazed or
silver soldered. Entire bundle shall be renovable.

.6.2 Shel | - and- Tube Condensers

Fabricate with seam ess or wel ded steel shell, steel tube sheets, and
cast-iron or steel water boxes. Tubes shall be nonferrous netal, plain or
integral finned, and shall be expanded full dianeter into reaned and
grooved hol es, silver soldered or brazed. Provide internediate tube
supports for lengths of straight tubing between supports every 0.91 neter
for copper tubes, and every 1.22 neters for brass tubes. Tubes shall fit
in the support to prevent chafing due to vibration or pulsations.

.6.3 Accessori es

Provi de condensers with the foll owi ng accessories:

a. Purge connections;
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2.

b. Relief devices;
c. Refrigerant valves
d. Liquid-level indicating devices;

e. Conpanion flanges, bolts, and gaskets for flanged water
connecti ons;

f. Stands or saddl es; and

g. Water drain connections.
6.4 Per f or mance
Base perfornmance on water velocities not less than 0.91 m's nor nore than
3.66 nmfs and fouling factor of 0.0005. Water-cooled condensers nay be
provided for refrigerant storage in lieu of a separate liquid receiver,

provi ded that condenser storage capacity is 20 percent in excess of fully
charged system

.6.5 Condenser Controls

[When refrigerant discharge pressure decreases, a pressure controller shal
nodul ate a three-way valve to mx |eaving condenser water.] [Wen water
tenperature | eaving condenser decreases, cooling tower fan shall be
de-energi zed.] Controls shall be set for a saturated refrigerant
condensi ng tenperature of 40 degrees C.

.7 LI QUI D COOLERS, REMOTE- TYPE

Direct expansion flooded type; constructed, tested, and rated in
conformance with CM 35. Refrigerant side design pressure shall conply
with CM 35. Water side design pressure shall be not |ess than 1034 kPa
(gage). Tubes shall be seamnl ess copper. On direct expansion units, each
refrigerant circuit shall be conplete with liquid solenoid val ve and
expansi on devi ce capabl e of nodulating to mninumstep of capacity

unl oadi ng. For water side of liquid cooler, performance shall be based on
a water velocity ranging from0.91 to 3.66 ms with a fouling factor of

0. 00025.

8  COOLI NG TOVERS

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE:

Research the project |ocation atnospheric and water
conditions to determine there effects on cooling
tower materials. The research should include a
survey of existing towers. Base naterial selection
on life cycle cost anal ysis. Factory-assenbl ed wood
cooling towers may be a restrictive product (i.e.
three nanufacturers nmay not exist). Level 1,
Contracting O ficer, approval is required if it is
est abl i shed conclusively that no option other than a
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factory-assenbl ed wood cooling tower will serve the
purpose, and | ess than three nmanufacturers exist.

Fire Safety: Design cooling towers having wood fill
with heat responsive devices and renpte controls to
flood entire normal water distribution systemin
case of fire in dry cells of cooling towers

I ndi cate heat responsive devices under fan decks,
distribution basins, or in other |ocations where
necessary for activation. Were heat responsive
devices are inaccessible, provide controls to test
the system Operation of heat responsive devices
shal | activate building fire alarmsystem stop
cooling tower fans, and provide both audible and
visual signals on the air conditioning centra
control panel. Renote controls to flood nornal

wat er distribution systemshall be quick action
type. The design shall conformto the requirenents
of UNI 8774 FA 1-89 "Water-Cooling Towers."

EE R R R R R R R R R R R R R R R R R R R R R R R I

2.8.1 Fire Safety
Towers shall conformto UNI 8774/ FA-1. Fire hazard rating for plastic
i npregnated materials shall not exceed 25. Plastics shall not drip or run
during conbustion.

2.8.2 Encl osures
Encl osures shall neet tower nanufacturer's recomendati ons.

2.8.3 Supporting Menbers
Where supporting nenbers are indicated, verify their size and locations to
ensure the adequacy of the support systens. Provide nodifications to tower
supports, steel nenbers, and vibration isolation units for particular tower
to be furnished

2.8.4 Fact ory- Assenbl ed Towers

Cooling towers shall be factory-assenbled type, conformng to UNI 8774/ FA-1
with the follow ng requirenents:

a. Induced Mechanical Draft.

b. Constructed of [zinc-coated steel] [stainless steel] [wood]
[fiberglass-reinforced plastic]. No asbestos-cenent naterials
will be permtted.

c. Hardware shall be [cadm um plated] [zinc-coated] [stainless steel]
except nails shall be [silicon bronze] [comercial bronze]
[stainless steel].

d. Vibration cutout switch shall be provided and interlocked with the
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2

fan notor.

e. Fill or contact surfaces shall be [polyvinyl chloride (PVC) forned
sheets] [zinc-coated steel] [wood]. No plasticized cellul ose
materials will be permtted.

f. Field performance test is not required.

[g. Fifteen-percent increase in design structural |oading shall be
i ncluded for ice or snow | oad.]

[h. Air inlet and discharge terninations shall have flanged or |ipped
proj ections for connecting ductwork. ]

[i. Fan nmotor shall be 2-speed.]
8.5 Fi el d- Assenbl ed Cool i ng Towers
I nduced-draft, counterflow or crossflow type, and either spray-filled or

wett ed-surface type. Field-assenbled towers shall include those where a
majority of assenmbly work is done at the project |ocation

.8.5.1 Sound Power Level s

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Choose one of the foll owi ng options.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Specify sound power |evels after considering
| ocation and application of cooling tower. Delete
first paragraph if project includes Section 15070,
"Mechani cal Sound, Vibration, and Seismc Control."
Del et e second paragraph if project does not include
Section 15070, "Mechanical Sound, Vibration, and
Seismc Control ."

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Sound power levels (in decibels with a reference pressure of 0.0002

m crobar) of the cooling tower shall not exceed the naxi mum permtted

deci bel levels for the designated octave band as set forth in the follow ng
tabl es. Base the sound power |evel data for the cooling tower on tests
conducted in accordance with UNI EN | SO 3744.

Cct ave Band
(in Hz) 63 125 250 500 1000 2000 4000 8000

Sound Power

Level in dB [ 11 11 10 10 11 11 ]
[ 11

[ Sound level criteria shall conformto Section 15070, "Mechani cal Sound
Vi bration, and Seismc Control."]
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2.8.5.2 Desi gn

Not chi ng structural nenmbers is permssible only if the nenbers are

i ncreased proportionately in size to provide equivalent strength. Towers
shal | be designed and constructed to withstand a wi nd pressure of not |ess
than 1437 Pa on external surfaces. Fan decks shall be designed to
withstand a live load of not [ess than 2874 Pa in addition to the
concentrated or distributed | oads of equi pnent nounted on the fan decks.
[A 15-percent increased | oading shall be included for ice or snow | oad.]

2.8.5.3 I dentification Markings

Identification shall be permanently and | egibly marked directly on the
tower or on a corrosion-resisting netal plate securely attached to the
tower at the source of manufacture. Identification shall include the
manuf acturer's nodel and serial nunber, name, and trademark and be readily
identifiable to the manufacturer

2.8.5.4 Woods

Redwood and red cypress shall be clear of all heart grade, except for
structural fram ng nenmbers and i nner casings of doubl e-cased towers, which
may be select heart grade. Douglas fir and hem ock grades shall be simlar
to redwood and red cypress grades. Plywod shall be marine type, pressure
treated, with B-grade face and back and C-grade inner plies. Protect cut
edges.

2.8.5.5 Wood Tr eat nent

Douglas fir and west coast hem ock used in the construction cooling towers
shal |l have a preservative treatnent. Wod exposed as the result of
notching, cutting, or drilling shall be saturated with the preservative.

2.8.5.6 Fi ber gl ass- Rei nforced Pl astics

Provi de corrosion-proof, fire-retardant plastics in tower construction.

Pl astics shall be manufacturer's standard conmercial material and shal
neet conditions specified herein. Conponents manufactured of polystyrene
will not be permtted.

2.8.5.7 Har dwar e

Cadmi um pl ated, stainless steel, or zinc-coated steel. Angle brackets and
simlar parts shall be cast iron or zinc-coated steel. Zinc coatings shal
conformto UNI EN 10240, as applicable, and shall have an extra heavy
coating of not less than 0.76 kg per square neter of surface. Nails shal
be silicon bronze, comrercial bronze, or stainless steel. Subject hardware
to a salt-spray fog test in accordance with UNI |1SO 9227. No signs of
corrosion shall be evident after 1,000 hours continuous exposure to a 5
percent salt spray.

2.8.5.8 Basi ns

[ Wod] [Concrete] construction and have capacity so that air will not be
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entrained in outlets when operating, and no water will overfl ow on
shutdown. Basin may be rectangular, flat-bottomtype, V-bottomtype, or
shal | ow pan type with deep storage sunp. Provide each flat-bottom basin
with one or nore steel, cast-iron, or concrete outlet sunps of such size
and depth as to prevent cavitation and air entrai nment under operating
conditions. |If a single outlet is indicated, and the Contractor elects to
provide two or nore sunps, additional header piping of sane size as outlet
pi pe shown shall be provided. Provide outlets with renovable screens.
Screens shall consist of 13 mm nesh, zinc-coated steel wire fastened to 32

by 32 by 4.76 mm angl e franes of zinc-coated steel. Total screen area
bel ow operating water line shall be not |ess than 0.0929 square neter for
each 25.24 L/s of specified tower capacity. [Individual sections of screens

shal |l not wei gh over 45.40 kg. Provide each basin with an overflow to
carry off excess flow due to incorrect adjustnent of float, and a val ved
drain connection. Pipe overflow and drain connections to nearest sewer
drain. Provide basins with a float-controlled, makeup water valve, |ocated
so as to discharge not |less than 50 mm or two pi pe dianeters, whichever is
greater, above top of basin. Hose bibb of 20 nm nom nal size shall be
provi ded near tower casing. Connect nmakeup val ve and hose bi bb as

i ndi cat ed.

.8.5.9 Wood Basi ns

Fabri cate wood basins of 40 nmtongue and groove wood, caul ked with cotton
wi cking and mastic, or 20 nm or heavier plywood wth plywod battens.

Si des shall be through bolted to bottom whenever feasible and to battens at
joints and corners. Sides nmay be sane naterial as bottons or of two |ayers
of 10 mm pl ywood.

.8.5.10 Concr et e Basins

Concrete shall be 20 MPa cl ass in accordance with Section 03300,
"Cast-1n-Place Concrete," reinforced as indicated.

.8.5.11 Casi ngs

Fabricate from doubl e-sheat hed wood, or fiberglass-reinforced plastic. Wod
sheat hing shall be not |ess than 15 nmtongue and groove. Partitions

bet ween cells shall be single-sheathed wood and shall extend from fan deck
to bottomof fill except for down flow towers, which shall extend to top of
fill.

.8.5.12 Fan Decks

Fabricate from pl ywood a m ni mumof 29 mmthick. Fan decks shall be
designed to support a 293 kg/n2 live |oad.

.8.5.13 Stai rways and Ladders

Provide stairs, 1.047 rad ship | adders or straight-rung | adders of standard
design, starting at [ground] [roof] |evel and extending as high as required
to gain access to fan decks and water distribution systens. Stairways and

| adders, shall be hot-dip, zinc-coated steel. Ladders higher than 3.5
neters shall have a safety cage.
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2.8.5.14 Handr ai | i ngs

Steel handrailings shall be not |ess than 1067 nmm hi gh around the exterior
of each working surface that is 3.5 nmeters or nore above the ground, roof,
or other supporting construction. Railings shall be not smaller than 32 mm
zinc-coated steel pipe with standard zinc-coated steel railing.

2.8.5.15 Access Doors

Provi de casings and fan decks with access doors to reach interior tower
parts w thout renmoval of fill. Provide access doors in each endwal |l of
each cooling tower cell. Frane and brace access doors to prevent danmmge
when opening and cl osing. Locate doors adjacent to float controls.

2.8.5.16 Louvers

Provide air inlet openings in casings with individually renpovabl e | ouvers
arranged to prevent escape of water. Fabricate fromwood or
fiberglass-reinforced plastic. Wen different materials are provided for
casings and | ouvers, they shall be conpatible; and one material shall not
produce stains upon the other

2.8.5.17 Fill

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Fire Safety: Design cooling towers having
wood fill with heat responsive devices and renote
controls to flood entire normal water distribution
systemin case of fire in dry cells of cooling
towers. Indicate heat responsive devices under fan
decks, distribution basins, or in other |ocations
where necessary for activation. Were heat
responsi ve devices are inaccessible, provide
controls to test the system Operation of heat
responsi ve devices shall activate building fire

al arm system stop cooling tower fans, and provide
bot h audi bl e and visual signals on the air
conditioning central control panel. Renote controls
to flood normal water distribution systemshall be
qui ck action type. The design shall conformto the
requirenents of UNI 8774 FA 1-89 "Water-Cooling
Towers."

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Pol yvi nyl chloride (PVC) forned sheets or designed as individual fill
batts, or zinc-coated steel [, or treated Douglas-fir; treated henl ock; or
treated redwood]. Zinc-coated steel shall have a mnimumof 0.76 kg of

zinc per square neter of surface. PVC fill shall not be provided when
inlet tenperatures exceed 52 degrees C. No plasticized wood cel |l ul ose
shal |l be provided for fill material. Fill shall be renpvable or otherw se
made accessible for cleaning. Fill supports shall be wood or

gl ass-rei nforced pol yester. Supports shall have structural strength of not
I ess than five times design |oading. Provide space supports as required to
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prevent saggi ng and m salignnent, and provide for an even mxing of air and
wat er .

.8.5.18 \Water Distribution Systens

Desi gn water distribution systens for each cell of each tower so that a
wat er flow of 140 percent of specified water flow will not cause
overfl owi ng or splashing. Water distribution systens shall be accessible
and pernit flexibility of operation. Distribution shall be open basin
flume and troughs, or a pipe systemw th nozzles spaced for even

di stribution, arranged so that flow to each cell can be regul ated and
turned on or off independently. Provide separate regulation and stop

val ves for conpl ete bal ancing and conpl ete shutoff fromeach cell. Systens
shal | be sel f-draining and noncl oggi ng. Spray nozzles, if used, shall be
cl eanabl e; stainless steel, bronze, or high-inmpact plastic, noncl ogging,
renovabl e; and, spaced for even distribution. Provide renovable covers of
sanme material and thickness as casing for entire water distribution basin
Support covers by basin sides with top of cover flush with top of basin

.8.5.19 Pi pi ng

Provide inlet pipe to each cell with a bleed connection. Connections shal
have a regrinding gl obe valve set to pass 1.05 nL/s for each 760 nlL/s of
rated cell capacity. Piping shall be installed under direct supervision of
t he tower nmanufacturer.

.8.5.20 Drift Elimnators

Provide in tower outlet to limt drift loss to not over 0.2 percent of
specified water flow Elimnators shall be constructed of not |ess than
10 mm wood or pol yvinyl chloride (PVC).

.8.5.21 Fans

Provi de each tower cell with one or nore fans driven by electric notors,
dynam cal | y bal anced. Provide propeller fans with adjustable-pitch air
foil blades with a maximumtip speed of 56 nis. Fan bl ades shall be

al um num stainless steel, or fiberglass.

.8.5.22 Fan St acks

Provi de propeller fans with stacks of wood or fiberglass-reinforced
plastic. M nimmthicknesses of material shall be: Wod, 15 nm

| am nations reinforced at top and bottom fiberglass-reinforced plastic, 4
mm Stacks shall be provided with a zinc-coated steel screen of 2.69 nmm
wire and not over 13 nm nesh secured to a frame of zinc-coated steel

.8.5.23 Fan Drives

Mount fan on output shaft of a gear box with cut steel spiral, hypoid, or
other equally quiet and efficient gears. Bearings shall be ball or roller
type with a continuous oiling systemwith oil reservoir. Gl-leve
indicators and oil filling and drain connections shall be provided outside
fan cylinder in an accessible location. |If drain connection is below |evel
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of fan deck, drain pipe shall be extended to outside of tower at an
accessible location. Rate gearing in accordance with fan gearing
manufacturer's instructions wth a service factor of 2 for cooling tower
service. Cear reducers shall be spiral -bevel type for single reduction and
spiral -bevel and helical with parallel shaft for double reduction. Drive
shafts shall be of stainless steel and full-floating type, fitted at each
end with stainless-steel-plate type flexible couplings.

2.8.5.24 Fan Mot ors

[ Single speed] [ Two speed], totally enclosed, insulation service factor,
continuous-rated, and conforning to CEl EN 60034-1. [Two-speed notors
shall have a single winding with variable torque characteristics.]

2.8.5.25 Motor Starters

Reduced voltage with | ow voltage protection and thernal -overl oad nanual
reset relays. Starters shall conformto applicable CEl 64-8. [Two-speed
notor starters shall be provided with a speed selecting switch as part of
the starter.]

2.8.5.26 Vi bration Cutout Sw tches

Provide for each fan and interlock with notor wiring to stop notor under
excessive fan vibration.

2.8.6 Tile Filled Towers

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Where tile filled towers are to be used in
base bid or as an alternate, draw ngs nust be
coordi nated to assure that structural |oading has
been incorporated in the design and that all
construction details have been reflected on

drawi ngs. Indicate whether fan deck is to be
furni shed by tower nanufacturer or under general
constructi on.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Provi de counterfl ow, induced-draft type with capacity as indicated.
2.8.6.1 Basi ns

Construct concrete basins using a continuous pour containing a waterproof
additive in conformance with Section 03300, "Cast-In-Place Concrete."
Provi de each basin with one or nore steel, cast-iron, or concrete outl et
sunps sized to prevent cavitation and air entrai nment under operating
conditions. |If a single outlet is indicated, and the Contractor elects to
furnish two or nore sunps, additional header piping of same size as outl et
pi pe shown shall be provided. Provide each outlet with a renovabl e screen
Screens shall consist of 15 mm nesh, zinc-coated steel wire fastened to 32
by 32 by 4.76 mm zi nc-coated steel angle franes conform ng to UNI EN 10240.
Total screen area bel ow operating water |ine shall be not |ess than 0.0929
square neter for each 25.24 L/s of specified tower capacity. |Individua
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section of screens shall not weigh over 45.40 kg. Provide each basin with
an overflow and a val ved drain connection. Pipe overflow and drain
connections to nearest sewer drain. Provide each basin with a
float-controll ed nmakeup water valve, |ocated to di scharge not |ess than 50
nm or two pipe dianeters, whichever is greater, above top of basin

Install a hose bibb of 20 nm nom nal size near tower casing. Connect makeup
and hose bibb to water supply as indicated.

.8.6.2 Wlls

Construct with nortar having a waterproof additive in confornmance with
Section 03300, "Cast-In-Place Concrete."” Cover built-up masonry interior
wal | s of each cell conpletely with a nenbrane of fiberglass sheets of
commercial, first-quality, polyester-resin reinforced with fiberglass mat,
and secure to walls fromtop to bottom Secure fiberglass sheets to walls
with cadmi umpl ated nails spaced not less than 610 nm on center in any
direction. Seal nail heads and joints with polyester-resin-reinforced
fiberglass stripping rolled into place. Apply finish coat of polyester
resin, not less than 2 nm over entire nenbrane after conpletion of hangi ng
and stri ppi ng.

.8.6.3 Fan Decks and St acks

Construct fan decks of precast, reinforced |ightweight concrete, in
nmultiple sections, formng a conplete, vibration-free base for nounting
fan, speed reducer, drive shaft, notor, and fan stacks. Construct fan
stacks of precast, reinforced |ightweight concrete in nultiple sections,
constrai ned with bands of zinc-coated steel conformng to UNI EN 10240, not
less than 3 by 76 nm and bolted to forma conpressive | oad on stack
perimeter. Secure stack in place on fan deck with Class A nortar

.8.6.4 Fill

Tile fill shall be nulticellular design, set without nortar in a pattern of
sufficient height to meet indicated performance. Tile shall be dense and
vitreous, with a water absorption not to exceed 2 percent in a one-hour

boil test. Tile shall have m ni mum crushing strength of 2758 kPa over
gross area of tile, when load is applied parallel to cells. Support tile
fill by cast-iron tee section lintels of gray iron castings designed with a
safety factor of three, plus 3 mmadditional thickness for corrosion

.8.6.5 \Water Distribution Systens

Provi de each tower cell with a water distribution system and separate
regul ati on and stop val ves for conplete bal anci ng and shut-off of each
cell. Distribution systemfor each cell shall consist of a centrally

| ocat ed header conplete with junction boxes and side laterals, fittings,
and nozzles. Piping 80 mmand |arger on the tower side of the shut-off
val ve, junction boxes, and fittings shall be cast iron. Nozzles shall be
brass conforming to UNI 6346. Piping snmaller than 80 mmshall be

[ standard wei ght gal vani zed-steel pipe with threads epoxy coat ed]
[fiberglass-reinforced plastic pipe]. Cast-iron pipe shall be
centrifugally cast and shall conformto UNI 5339. Cast-iron flanged and
screwed fittings shall conformto UNI EN 1092-2, respectively.
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2.

2.

2.

8.6.6 Inlet Pipe

Provide to each cell with a bl eed connection having a regrinding type gl obe
val ve set to bypass 1.05 nL/s for each 760 nL/s of rated cell capacity.

.8.6.7 Drift Elimnators

Fabricate fromfibergl ass-reinforced polyester resin, nold-forned and power
pressed in nmultipass zigzag form Support elimnator sections on
fiberglass tee sections supported by stainless steel clips enbedded in fan
deck by 6.35 mm brass rods. Free water carryover shall not exceed 0.05
percent of tower capacity.

.8.6.8 Fans

Desi gn fan assenbly (fan and nounting) to give maxi mumfan efficiency and
long Iife when handling saturated air at high velocities. Provide fans
bal anced by fan manufacturer either by individual blades or natched sets
and of nultiblade design with a m ni mum of six alum num stainless steel
or fiberglass blades. Fan hub shall be made of al um num ductile iron
stainless steel, or fabricated steel (hot-dip galvanized after
fabrication), with adequate surface protection against corrosion. Tip
speed of bl ades shall not exceed 56 mi's to ensure nmaxi num qui et ness of
operation. Were required by manufacturer or where needed for critica
applications to avoid structural transm ssion of nachi ne noise, provide
hot - di pped, gal vani zed pl ates bolted and grouted to concrete deck after
al i gnment of fan notor and gear box, with gal vani zed or stainless stee
hol d down bolts; or provide a unitized notor and gear support base of
structural steel with vibration isolation units. Speed reducer gears shal
be rated in accordance with AGVA using service factor of 2 for cooling
tower services. Gear reducers shall be spiral-bevel type for single
reducti on and spiral -bevel and helical with parallel shaft for double
reduction. Drive shafts shall be stainless steel and shall be
full-floating type, fitted at each end with stainless-steel-plate type

fl exi bl e couplings.

10  ACCESSORI ES

10. 1 Refri gerant Leak Detector

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Refrigerant |eak detectors will be provided
as required by the "System Application
Requi rements" in ASHRAE 15.

When a detector is required, the location will be

i ndi cated on the drawi ngs. Detectors are best

| ocated between the refrigeration systemand the
room exhaust. Sanpling points froma detector wll
be | ocated a maxi nrum of 460 nmm above the finished
floor since all comonly-used refrigerants are
heavi er than air.
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As a rule of thunb, the distance between any
refrigeration systemand a refrigerant sanpling
poi nt should not exceed 15 nmeters. |In order to neet
t he recommended 15 neter distance, a nechanical room
can be provided with either nultiple detectors each
with single sanpling points or with one detector

that has the capability of nonitoring at nultiple

sanpling points. If rmultiple sanpling points are
required, enter the nunber in the appropriate blank
bel ow.

Per ASHRAE 15, when a detector senses refrigerant it
nmust activate an alarmand initiate the room
ventilation system |In regards to alarns, as a

m ninmum indicate that the detector will energize a
light on or near the detector as well as a second
light installed on the outside wall next to the
mechani cal room entrance. The exterior light wll
be provided with a sign that warns personne
entering the nechanical roomof a refrigerant

rel ease and that a SCBA is required to enter. |If
applicable to the installation, include an audible
alarmon the exterior of the mechanical room
Include the electrical design for the alarm system
on the draw ngs.

As an additional item ASHRAE 15 states that
open-flane devices (i.e., boilers, etc.) cannot be
installed in the sane area as a refrigeration
system unl ess either conbustion air for the
open-flane device is ducted straight fromoutside to
the device; or the alarmrelay fromthe detector is
used to automatically shutdown the conbustion
process in the event of refrigerant |eakage.
Indicate all applicable alarmcontrols on the

dr awi ngs.

Delete the information in the |ast bracketed
sentences if an EMCS is not applicable to the design

EE R R R R R R R R R R R R R R R R R R R R R R O R

Detector shall be the continuously-operating, hal ogen-specific type.
Detector shall be appropriate for the refrigerant in use. Detector shal
be specifically designed for area nonitoring and shall include [a single
sanpling point] | sanmpling points] installed where indicated

Det ect or design and construction shall be conpatible with the tenperature,
hum dity, baronetric pressure and voltage fluctuations of the operating
area. Detector shall have an adjustable sensitivity such that it can
detect refrigerant at or above 3 parts per mllion (ppn). Detector shal
be supplied factory-calibrated for the appropriate refrigerant(s).
Detector shall be provided with an alarmrelay output which energizes when
the detector detects a refrigerant |evel at or above the TLV-TWA (or

toxi city neasurenent consistent therewith) for the refrigerant(s) in use.
The detector's relay shall be capable of initiating corresponding al arns
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and ventilation systens as indicated on the drawings. Detector shall be
provided with a failure relay output that energi zes when the nonitor
detects a fault in its operation. [Detector shall be capable with the
facility's energy managenent and control system (EMBS). The EMCS shall be
capabl e of generating an electronic log of the refrigerant level in the
operating area, nonitoring for detector malfunctions, and nmonitoring for
any refrigerant alarm conditions.]

.10.1.1 Br eat hi ng Appar at us

Provi de 2 energency breathing apparatus assenblies; each consisting of an
oxygen tank, regulator, respirator, and breathing hoses with a backpack
harness. Provide wall nobunted hangi ng device for each unit.

2.10.2 Refrigerant Relief Valve/Rupture Disc Assenbly

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: ASHRAE 15 requires refrigeration systens to
be protected with a pressure-relief device that will
safely relieve pressure due to fire or other
abnornmal conditions. A relief valvel/rupture disc
assenbly is the optinumsolution. The rupture disc
will provide visual indication of a release while

al so providing i mediate shutoff once a safe
pressure i s achieved.

Designer will indicate on the drawi ngs the | ocation
of each new relief valve/rupture disc assenbly as
well as the routing and size of correspondi ng
pressure-relief piping. The routing and size of new
pressure-relief piping will be per ASHRAE 15.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

The assenbly shall be a conbination pressure relief valve and rupture disc
designed for refrigerant usage. The assenbly shall be in accordance with
ASME BPV | X and ASHRAE 15. The assenbly shall be provided with a pressure
gauge assenbly which will provide local indication if a rupture disc is
broken. Rupture disc shall be the non-fragmenting type.

.10.3 Refri gerant Signs

Refrigerant signs shall be a nmedi umweight alum numtype with a baked
enanel finish. Signs shall be suitable for indoor or outdoor service.
Signs shall have a white background with red letters not | ess than 12 mm
i n height.

.10.3.1 Installation Identification

Each new refrigerating systemshall be provided with a refrigerant sign
whi ch indicates the following as a m ni num

a. Contractor's nane.

b. Refrigerant nunber and anount of refrigerant.

SECTI ON 15601 Page 40



c. The lubricant identity and anount.
d. Field test pressure applied.
2.10.3.2 Controls and Piping ldentification

Refri gerant systems containing nore than 50 kg of refrigerant shall be
provided with refrigerant signs which designate the followi ng as a m ni nrum

a. Valves or switches for controlling the refrigerant flow [, the
ventilation system] and the refrigerant conpressor(s).

b. Pressure liniting device(s).

2.10.4 Refri gerant Recovery/ Recycle System

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

NOTE: A refrigerant recovery/recycle systemw ||
not be specified if the designer determ nes that on
site staff will not be responsible for chiller
teardown or mmjor service. |f the designer
deternmnes the on site staff will be responsible for
chiller teardown or nmjor service, the designer
shal | investigate whether another recovery/recycle
systemis avail abl e to nmai ntenance personnel before
specifying a new system The recovery/recycle
systemis an expensive itemand all alternatives to
provi ding a new system shoul d be investi gat ed.

If arefrigerant recovery/recycle systemis
specified, the recovery/recycle systemshall be
tested and listed to conformto the requirenents of
ARl 740 for refrigerant recovery/recycle systens by
a recogni zed national testing |aboratory. The
system shal |l include separate storage vessel (s)
capabl e of storing the entire refrigerant charge of
the largest chiller

The recovery/recycle unit shall be portable.
Chiller nounting or floor nounting of the systemis
expensi ve and therefore is discouraged.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

A manual ly initiated refrigerant recovery/recycle systemshall be provided,
consisting of a notor-driven, air- or water-cool ed, reciprocating
condensing unit and a receiver of sufficient capacity to store the entire
refrigerant charge of the largest water-chilling system For refrigerants
wi t h at nospheric pressure boiling tenmperature bel ow 20 degrees C, the

recei ver shall be sized so that it is no nore than 80 percent full at 32
degrees C. For refrigerants with atnospheric pressure boiling tenperature
above 20 degrees C, the receiver shall be sized so that it is no nore than
90 percent full at 32 degrees C. The recovery/recycle system condensi ng
unit shall be assenbled as a conplete unit and neet the requirenents of
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ASHRAE 15. The system conponents shall be portable and shall include al
val ves, connections, and controls required for operation. Receiver and
relief devices shall conformto the requirements of ASVME BPV VIII Div 1.
The recovery/recycle systemshall be tested and listed to conformto ARl 740
for refrigerant recovery/recycle systens by a recogni zed national testing
| aboratory. For refrigerants with atnospheric pressure boiling tenperature
bel ow 20 degrees C, the recovery/recycle unit shall have an ARl 740 vapor
refrigerant recovery rate of no less than 8.5 kg/mnute. For refrigerants
wi t h at nospheric pressure boiling tenmperature above 20 degrees C, the
recovery/recycle unit shall have an ARl 740 vapor refrigerant recovery rate
of not less than 1.0 kg/ m nute.

2.10.5 Mechani cal Room Ventil ati on

EE R R R R R R R R R R R R R R R R R R R R R R O R

For nechani cal roons which are intended to house
refrigeration equi pnent, designers will use ASHRAE
15 to deternine applicable design criteria. Delete
this paragraph if a nechanical roomis not
applicable to the design.

In summary, ASHRAE 15 allows the use of either
natural or nechanical ventilation systens, however
natural ventilation is allowed only in certain
limted applications. Natural ventilation is

all owed only when "a refrigerant systemis |ocated
outdoors nore than 6 neters from buil di ng openi ngs
and is encl osed by a penthouse, |ean-to or other
open structure", otherwi se nechanical ventilation is
required.

The amount of ventilation air required for a
mechani cal roomw || be determ ned based upon the
ventilation equations in ASHRAE 15. In order to use
t hese equations, a designer nust approxinate the
mass of refrigerant kgs expected in the |argest
system |l ocated in the nechanical room Refrigerant
quantities will be determ ned based upon a m ni num
of 2 different system nanufacturers.

a. For a natural ventilation system ASHRAE 15
provi des an equation for sizing the anount of free
openi ng area required.

b. For a nechanical ventilation system ASHRAE
15 requires both normal and alarmventil ation.
Normal ventilation will be sized to cover personne
ventilation requirenents 2.5 1/s/n2 and heat buil dup
requirenents if applicable. Alarmventilation wll
be sized based upon the equations in ASHRAE 15.
Both the normal and alarmventilation rates can be
achi eved using the sane ventilation system (e.g.
mul ti - speed exhaust fans), however, individua
systens are preferred. For the alarmventilation
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exhaust intakes will be |ocated near the equi pnent
and close to the finished floor. Most commonly used
refrigerants are heavi er-than-air and subsequently
sink to the floor. Also per ASHRAE 15, air supply
and exhaust ducts to the nmechanical roomw || serve
no other area within a facility. D scharge air from
a nmechanical ventilation systemwill be to the

out door s.

EE R R R R R R R R R R R R R R R R R R R R R I R

Mechani cal ventilation systens shall be in accordance with Section 15720,
"Air Handling Units" and Section 15810, "Ductwork and Ductwork Accessories"”.

2.9 COOLI NG TOAER WATER TREATMENT SYSTENMS

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: |If the activity has a cooling water treatnent
contract in effect, ensure that the system specified
is conpatible with it.

EE R R R R R R R R R R R R R R R R R R R R R R R I

Capabl e of automatically feeding chenmicals, and bl eeding systemwater to
prevent scal e, corrosion, and biological growths. Systens shall include
chem cal feed punp, tank, bleed-off solenoid valve, electric inpulse water
neter, electric tiner, and conductivity controller. Provide a polyethyl ene
tank and injection valve assenbly for each feed punp.

2.9.1 Feed Punps

Positive displacenment type with an adjustable capacity and di scharge
pressure not less than 1.5 tinmes the |line pressure at the point of
connection. Provide with pressure relief valve, and check val ve nounted in
t he punp di schar ge.

2.9.2 Tanks

Construct of high density polyethylene, cylindrical in shape, and with a
hi nged cover. Tanks shall have sufficient capacity to require recharging
only once per 7 days during nornmal operation. Provide tanks with a val ved
cold water line and, if necessary, a valved hot water fill line with
suitable air gap. Provide tanks with device to indicate quantity of
solution in the tank. Provide electric mxing device with tank

2.9.3 Val ve I njection Assenblies

Provide for each feed punp. Construct of bronze or material suitable for

chem cal s being used and install in condenser water |ine comon to al
punps. Injection fittings shall have mal e pipe threads. Assenblies shal
i ncl ude shut-off val ve and check val ve provided cl ose to condenser water
line.

2.9.4 Bl eed- O f Sol enoi d Val ves

Provide in bleed-off Iine. Valves shall nornally be in closed position and
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be opened by a 120-volt waterproof solenoid coil. Connect bleed-off |ine
to condenser water |line and include a gate val ve ahead of sol enoid val ve.
Extend a discharge line fromsol enoid valves to sewer drain.
.9.5 Water Meters
Provide with electric contacting register, and renote accunul ati ve counter
and installed in nake-up water |ine near cooling tower. Meters shall be
standard product used in water treatnent.
.9.6 Ti ners
Automatic reset, adjustable type, and electrically operated. House in
netal CEl type cabinet with a hinged front. Tinmers shall be suitable for
120 volt current.
. 9.7 Conductivity Controllers
Controllers shall neasure total dissolved solids in systemwater by
conductivity. Conductivity sensors shall consist of epoxy insulated carbon
el ectrodes and shall not require platinizing. Controllers shall have a
nmeter with a visual readout, set point adjustnment with a range between 200
m cr onhos/ cm and 4000 micromhos/cmand a red pilot |ight indicating water
conductivity above set point. Units shall operate froma 120-volt power
sour ce.
.9.8 Control Panel s
Provide a factory-wired, CEl 64-8, control panel for each system
Construct of steel with hinged door and | ock, and suitable for surface
nounting. Pre-wire controls to nunbered termnal strips. Provide |an nated
pl astic naneplates identifying the switch function. Include the follow ng
wi th the panel

a. Miin power switch and indicating | anp;

b. MAN OFF- AUTO sel ector switch

c. Indicating |lanp for bleed-off valve;

d. 220 Volt, heavy-duty, grounded dupl ex receptacle;

e. Conductivity controller

f. Eectric timer; and

g. Accumrul ative counter
. 9.9 Sequence of Operation

.9.9.1 Conductivity Controllers

Provide to open the bl eed-off sol enoid val ve when conductivity of cooling
wat er rises above set point of controller. Wen conductivity falls bel ow
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set point, valve shall close.
2.9.9.2 Water Meters

Provide to start tinmer after a pre-set volume of nake water has been
neasur ed.

2.9.9.3 Ti ners
Provide to turn feed punps on for a pre-set anount of tine.
2.9.10 Pi pi ng

Provide plastic piping and fittings conformng to UNI EN 761 for water
treatment system Piping for feed punp suction shall contain a foot val ve
and strainer.

2.9.11 Wat er Anal ysi s

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: |If a water analysis is not available for
inclusion in the project specifications, choose the
second bracketed option and | eave the description

t abl e bl ank.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Make-up water conditions are as follows:] [Provide nake-up water analysis
in accordance with the nethods of tests of D.P.R 236. Analysis shall
include test results for the follow ng:]

Descri ption
Silica (Si02) [ ]
I nsol ubl e [ ]
I ron and Al umi num Oxi des [ ]
Cal ci um (Ca) [ ]
Magnesi um ( My) [ ]
Sodi um and Pot assi um (Na and K) [ ]
Car bonat e (C03) [ ]
Bi car bonat e (HCO3) [ ]
Sul fate (S04) [ ]
Chloride (C1) [ ]
Nitrate (NO3) [ ]
Turbidity [ ]
pH [ ]
Resi dual Chlori ne [ 1]
Total Alkalinity [ 1]
Noncar bonat e Har dness [ 1]
Total Hardness [ 1]
Di ssol ve Solids [ 1]
Fl uori ne [ 1]
Conductivity [ 1]

2.9.12 Chemi cal s
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2.

2.

2.

EE R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Choose one of the follow ng options.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

[ Provide sane chemicals used for treatnent at station's other towers.]

[Provide chemicals in accordance with requirenments of United States

Envi ronnent Protection Agency, and the equi pnent nanufacturer's
reconmendati ons. Chemicals shall have no detrinental effects on the
materials in the systems. No chromum zinc, or other heavy nmetal will be
permtted. Chem cals shall be designated by chem cal conposition and al so
descri bed by brand nane.]

12 ELECTRI CAL

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Coordinate the requirenents specified in this
paragraph with the requirenments specified in the
sections referenced.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

12. 1 El ectrical Mtors, Controllers, Contactors, and D sconnects

Furni sh with respective pieces of equipnent. Mtors, controllers,
contactors, and disconnects shall conformto Section 16402, "Interior
Distribution Systenf, except as supplenented and nodified by this section
Provide el ectrical connections under Section 16402, "Interior Distribution
System " Provide controllers and contactors with maxi num of [220] [110]
[24] [___] volt control circuits, and auxiliary contacts for use with
controls furnished. Wen notors and equi pnent furnished are |arger than
sizes indicated, the cost of providing additional electrical service and
rel ated work shall be included under this section

.12.2 El ectrical Wrk

Provi de under Section 16402, "Interior Distribution System" [Provide
control wiring under Section 15901, "Space Tenperature Control Systens."]
[Provide control wiring under Section 15910, "Direct Digital Control
Systens."] [Provide control wiring under this section in accordance with
CEl 64-8.]

10 COATI NGS FOR FI NNED TUBE CA LS

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Research project |ocation conditions to
determ ne the environmental effects on finned tube
coils. The research should include a survey of
existing simlar equipnent. Prepare project

speci fications based on the concl usions of the
research. Consideration should be given to the

foll owi ng conbi nati ons based on past experience of
these naterials in dealing with the lIocal conditions.
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1. Copper tube and al um num fins, coated

2. Copper tube and copper fins, coated

3. Alum num tube and al um num fins, coated
4. Al um num tube and al umi num fins, uncoated
5. Copper tube and copper fins, uncoated

6. Copper tube and alum num fins, uncoated.

Include this article when coating of finned tube
coils is required by the equi pnent specification
par agr aphs.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Where expressly stipulated in equi pment specification paragraphs in this
section, finned tube coils of the affected equi pnent itens shall be coated
as specified bel ow

2.10.1 Phenol i ¢ Coati ng

Coating shall be applied at the prem ses of a conpany specializing in such
work. Coils shall be degreased and prepared for coating in accordance wth
coating applicator's standard procedures for the type netals invol ved.
Coating material shall be a resin base thernosetting type phenolic.
Phenolic coating shall be applied by i mersion dipping of the entire coil

M ni mum of two coats shall be applied by imrersion dipping. Coils shall be
baked or heat dried followi ng each inmersion. After final inmrersion and
prior to final baking, entire coil shall be given a spray coating of
phenolic with particul ar enphasis given to building up coating on sheared
edges. Conpl eted coating shall show no evidence of softening, blistering,
cracki ng, crazing, flaking, or |oss of adhesion. There shall be no

evi dence of phenolic "bridging" between the fins. Mnimumdry film

t hi ckness of coating shall be 0.038 mm

20.1.2 Vi nyl Coating

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: |Include the paragraphs below only in
PACNAVFACENGCOM proj ects or when specifically
di rect ed.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Equi pnent shall be di sassenbled to extent necessary to provide access to
spray a special finish on the coil and fins Exterior bare netal surfaces
of equi pnent shall also be provided with this special finish. Application
shal | be by experienced applicators, at the prem ses of a company
specializing in such work, using an airless fog nozzle. At l|least two
passes shall be made with the nozzle over the surfaces to be painted for
each coat. Materials to be applied are as foll ows:

2.10.2. 1 MIld Steel Surfaces
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Self-curing, zinc filled, inorganic coating with 80, plus or mnus 2
percent solids content by weight mninmm one coat, 0.076 mm

Lower tenperature curing Epoxy-Pol yam de, high build coating with 58, plus
or minus 2 percent solids content by volune of m xture conponents: 2
coats, mnimm0.127 mm per coat

2.10.2.2 Non- Ferrous and Heat Exchanger Finned Surfaces
Total dry filmthickness, 0.165 nm nmaxi nrum

Vinyl primer 24, plus or mnus 2 percent solids content by volune: one
coat, approxinmately 0.051 nmmthickness

Vi nyl copol yner 30, plus or minus 2 percent solids content by vol une:
one coat, approxinmately 0.102 nmthi ckness

2.10.2.3 Gal vani zed Surf aces

Modi fied vinyl prinmer, rust inhibiting with 24, plus or mnus 2
percent solids content by volune: 2 coats, approximtely 0.051 nmm
t hi ckness

Vi nyl copol yner 30, plus or minus 2 percent solids content by vol une:
2 coats, approximately 0.102 mmthickness

2.11 FI NI SHES

Steel surfaces of equi pment including reciprocating, helical rotary,

scroll, air cooled water chillers, and air-cool ed, renote-type condensers,
that do not have a zinc coating conforming to UNI EN 10240, or a dupl ex
coating of zinc and paint, shall be provided with a factory applied coating
or paint system Thickness of coating or paint systemon the actua

equi pnment shall be identical to that on the salt-spray test specinens with
respect to materials, conditions of application, and dry filmthickness.

2.12  SOURCE QUALI TY CONTRCL
2.12.1 Salt-Spray Tests

Factory-applied coating or paint systemon equi prent | ocated outdoors

i ncluding reciprocating, helical rotary, scroll, air-cooled water chillers,
and air-cool ed renote-type condensers, shall be factory salt-spray tested
in accordance with UNI | SO 9227. Period of test shall be 500 hours.

Upon conpl eti on of exposure, coating or paint systemshall be eval uated and
rated in accordance with procedures of UN SO 9227. Rating of failure at
the scribe mark shall be not |ess than six (average creepage not greater
than 3 mm. Rating of the unscribed area shall not be |less than 10 (no
failure).

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
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Install ati on procedures shall conformto C M 35, and manufacturer's
recommendati ons. Refrigerant safety relief devices shall have di scharge
pi ped to building exterior. Interlock conpressor operation with the
chilled [and condenser] water punp starters, so that conpressors cannot
operate unl ess the punps are operating. Make piping connections to

equi pnrent after piping systens have been tested and cl eaned.

.2 FOUNDATI ONS

Foundati ons for nounting of equipnent, accessories, appurtenances, piping,
and controls shall be provided, including supports, vibration isolators,
stands, guides, anchors, clanps, and brackets. Anchor bolts and sl eeves
shal |l be set using tenplates. Anchor bolts shall be provided with

wel ded-on plates on the head end enbedded in the concrete. Equipnent bases
shal |l be leveled, using jacks or steel wedges, and grouted in using a
nonshrinking type of grouting nmortar. Foundations shall conformto

manuf acturer's recomendati ons.

.3 LOCATI ONS AND CLEARANCES

Equi pnent shall be | ocated so that working space is available for necessary
servicing such as shaft renoval, disassenbling conpressor cylinders and

pi stons, replacing or adjusting drives, notors, or shaft seals, access to
wat er heads and val ves of shell and tube equi pnent, tube cleaning or

repl acenent, access to automatic controls, refrigerant charging,
lubrication, oil draining and working clearance under overhead |ines.
Provi de manufacturer's recommended cl earances for installation, operation
and mai ntenance, for cooling towers and chillers | ocated wthin enclosures.

.4 | DENTI FI CATI ON TAGS AND PLATES

Provi de equi pnent with tags numbered and stanped for their use. Plates and
tags shall be brass or nonferrous material. Mninmumletter and nuneral
sizes shall be 3 mm high

.5 FI ELD QUALI TY CONTRCL

Performtests and provide |abor, materials, and equi pnent required. Notify
the Contracting Officer, in witing, 10 days before perform ng tests.
Tests shall be performed in the presence of a manufacturer's
representative. Tests shall conformto Section 15950, "HVAC

Test i ng/ Adj usti ng/ Bal anci ng. "

.5.1 Start-Up and Initial Operational Tests

Provi de chemicals and place water treatnent systens in operation before
initial start-up. Equipnment shall be started and operated. Follow

manuf acturer's procedures and place systens under all npdes of operation
Initial charges of refrigerant lubricating oil shall be supplenented to
ensure naxi mum operating capacity. Safety and automatic control

i nstrunments shall be adjusted. Record nanufacturer's reconmrended readi ngs
hourly. Operational tests shall cover a period of not less than | ]
days.
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3.5.2 Laboratory Tests of Field-Assenbled Cooling Towers

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: If field-assenbled cooling towers are not
specified, delete these paragraphs.

EE R R R R R R R R R R R R R R R R I R R R R I R

Cooling towers shall be tested by a testing | aboratory, in accordance with
UNI 8774/ FA-1. Prior to commencing tests, testing |aboratory shall have
been approved by Contracting Oficer
3.5.2.1 Ai r Tenperatures
Take air tenperatures by nmechanically aspirated psychroneters, and in
accordance with D.P.R 412. Tenperatures shall be used as anbi ent
condi tions.
3.5.2.2 Ther monet er s
Provide to read air and water tenperatures sinultaneously. |Inmediately
prior to tests, calibrate thermoneters by sinultaneous i mersion in hot
wel |, or other mutually agreed upon method, and note correction factors and
points of utilization for each thernoneter together with its serial nunber.
3.5.2.3 Laboratory Test Results
Submit conputations together with six conplete sets of test results.
Conput ations and test results shall be presented in full conpliance with
particul ar test procedure enpl oyed by testing agency.

3.5.3 Cool i ng Tower Water Treatnent Tests

Conduct performance tests to determne required capacity and perfornance of
chem cal feed machinery. Determne and record the foll ow ng:

a. Raw water total hardness, ppm
b. Concentration cycles;
c. Chenical solution used
d. Quantity of chemical solution injected into system per cycle;
e. Make-up water required; and
f. Waste to drain requirenent.
3.5.4 Manuf acturer's Field Services
Furni sh manufacturer's representatives who are directly enployed by the
equi pmrent manufacturers and trained to performthe services specified. The

manuf acturer's representatives shall furnish advice and services on the
followi ng matters:
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Erection, alignnent, testing and dehydrati ng;

Testing hernetic equi prent under pressure for |eaks, and
evacuati on and dehydrati on of nachine to one degree C wet bulb or
an absol ute pressure of not over 690 Pa;

Chargi ng equi pnent with refrigerant and oil; and

Starting equi pnent and trai ning Governnent personnel on equi pnent
care, operation, and nmi ntenance.

End of Section --
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